We report our experience with thoracoscopy used for the treatment of spontaneous pneumothorax and idiopathic emphysematous bullae. Fifty-one patients with pneumothorax were admitted to the hospital and received a pleurography and CT scanning before thoracoscopy. End-GIA resection or end-loop ligation were used alone or in combination, with or without laser coagulation. Only one patient developed recurrent pneumothorax, whereas another required repeated resection. Our results indicate that surgical treatment of pneumothorax using thoracoscopy results in a rapid expansion of the lung, minimum postoperative pain, early hospital discharge, and return of normal activity.
INTRODUCTION
Endoscopic surgery is changing the history of surgery. Tremendous changes have recently occurred in the field of thoracic surgery as a result of advances in fiberoptic technology, video imaging, and electronic instrumentation. Video-assisted thoracic surgery or thoracoscopy has gained a prominent position with widespread applications reaching farbeyond the pleural space forwhich it was once developed.
We have used thoracoscopic procedures for treatment of patients with spontaneous pneumothorax as early as September 1991. We report here our experience and policy regarding indications, techniques and results using several thoracoscopic procedures.
PATIENTS AND METHODS
Fifty-one patients with spontaneous pneumothorax were treated in our department using different thoracoscopic procedures since September 1991. It was our policy to perform thoracoscopy (Olympus Thoracoscope A-5254, Japan) as a first-choice procedure without a chest tube drainage. In mostpatients, thoracoscopy was performed shortly after admission. In the presence of severe symptoms, pleural exsufflation or drainage was first initiated, followed by thoracoscopy within 24 hours. On the other hand, the patient was kept under medical observation without surgical intervention in the presence of mild symptoms, occurrence of spontaneous pneumothorax for the first time, the bleb was not evident and lung collapse was less than 10%.
Management of spontaneous pneumothorax involved several steps. The first step necessitated a proper selection of patients. In contrast to other nonoperative methods used for treating spontaneous pneumothorax, there are relatively few absolute contraindications to thoracoscopic surgery. This is because thoracoscopic procedure could be easily converted to an open thoracotomy once the initial thoracoscopic evaluation ofthe lesion and surrounding tissues is completed. Patients with poor general health were considered unsuitable, because the procedure was performed under general anesthesia.
The second step in the management of these patients involved radiologic examination of the chest. When the presence of bleb(s) could not be confirmed with a plain chest x-ray, two additional examinations using pleurography ( Fig. 1 ) and CT scanning (Fig. 2) were performed before thoracoscopy. Excellent pleurography was ob- tained by turning the patient into various body positions. 0.5 to 1.0 mL/kg body weight of non-ionic contrast medium Iopamidol (Iopamiron 150) was injected into the pleural space through a fine elastic needle or chest tube.
Once the type of lesion was determined radiologically, an appropriate surgical procedure was selected based on thoracoscopic findings. Fig. 3 illustrates the different methods used for treatment in our patients. At first, we considered that the endo-loop ligation was a useful treatment for an isolated bleb 3.0 cm or less in diameter (Type I). However, a further improvement in surgical techniques and instruments resulted in expansion of indications of endo-GIA to include Type I cases also. Small diffuse blebs of Type III were coagulated using the nontouch method with low YAG laser pulses.
General anesthesia was performed with a univentilation tube intubation in order to collapse the lung and allow adequate field of vision. Surgery was performed with the patient in the lateral position. The standard point of entry was on the anterior axillary line in the fourth intercostal space. The lung surface and parietal pleura were initially viewed with the thoracoscope connected to a camera and external videomonitor. In this regard, no blind spots in the thoracic cavity were detected with the recent use of a flexible thoracoscope (LTE Olympus, Japan). Two trocars were inserted to introduce different instruments. This was usually performed in the fourth or fifth intercostal space and on the posterior axillary line or midclavicular line, depending on the location of the bleb. Correct positioning of these cannulas was vital for a proper thoracoscopy. A quick control of bullae was accomplished with an endoloop using chromic catgut or PDS (size 0, 18", 45cm, Ethicon Inc., U.S.). Loops, together with their pushrod, were loaded into the suture applicator and then into the cannula. Once the loop was in the pleural cavity, the bleb was grasped within the loop and held steady while the oneway slipknot was tightened. The endo-GIA endoscopic linear cutter (Ethicon Inc., U.S.) featured a long staple line, one-handed operation, and parallel jaw closure. Bigger or complicated bullae were resected using endo-GIA, whereas small and diffuse bullae were coagulated with YAG laser pulses. A 12-mm trocar was required to insert the endo-GIA. Air leakage was checked by applying a small amount ofwater into the pleural space. Finally, an 18 Fr intercostal drainage tube was inserted through the anterior cannula site, and the skin approximated with No major operative or postoperative complications were experienced except in one patient. The patient had thoracoscopic blebectomy using a single endo-GIA. Hemosputum and air leakage continued for 6 days after the operation. Bronchoscopy at that time revealed bleeding from the upper segment of the left lung. Insertion of the thoracoscope through the original site revealed a small amount of blood clot present on the edge of the GIA suture site. The cause of hemosputum and prolonged air leakage was considered to be GIA stapler malfunction, and another endo-GIA was performed. The patient returned to work 9 days after the second operation.
DISCUSSION
Spontaneous pneumothorax tends to recidivate when treated conservatively. Only recently have some authors published their experiences using thoracoscopy for pneumothorax, m-3 These reports conclude that this technique is helpful as an alternative therapeutic approach for pneumothorax. Whereas some authors perform only thoracoscopy at the first relapse of pneumothorax, others, including ourselves, prefer to perform thoracoscopy when the condition is diagnosed for the first time. 4 In experienced hands, thoracoscopy should be a safe method ofendoscopy without serious complications. In our opinion, thoracoscopy represents a simple procedure and as invasive as the insertion of a pleural drainage tube.
Criticism may be raised regarding justification ofpleurography for all patients. When the lesion is not clear, especially in the presence of a collapsed lung, aspiration of the free air becomes necessary to obtain a clear outline of the visceral pleural surface. This is usually performed using a fine elastic needle or a chest tube before the application of the contrast medium for pleurography. In our Several authors reported the usefulness offibrin sealant in persistent, therapy-resistant, complicated pneumothorax. 5 The same method was used in one patient presenting with recurrence in the present study. The fibrin glue was applied to the cut edge ofendo-GIA. It should be cautioned that pleurodesis may increase the morbidity associated with thoracoscopic surgery and reduce its effectiveness. 6 It is our policy not to establish any pleurodesis by abrasion of the parietal pleura or application of chemical materials. We also believe that it is preferable to preserve the natural anatomy during such procedures. Any future thoracic condition requiring surgery will be more easily accessed when the pleural space is preserved.
Our postoperative assessment included gathering information through questionnaires. Almost 95% of these patients answered that they felt hardly any postoperative pain or that it was less than they had anticipated. Most patients returned to work within 2 weeks after the operation.
In general, all patients were satisfied with the endoscopic 
